BACKGROUND Psoriasis is an autoimmune disease with involvement of genetic and environmental factors. The HLA-Cw6 allele is the strongest genetic factor that correlates with earlier onset and more severe clinical manifestation of psoriasis. In Javanese ethnic, HLA-Cw6 allelic expression has not been identified, although increasing psoriasis patients were found in hospital dermatology departments. The study was aimed to determine the allelic expression of HLA-Cw6 based on the onset and severity of psoriasis in Javanese ethnic.
Psoriasis as a disease is difficult to treat and commonly relapses, even with long-term treatment. At present, the exact prevalence and incidence of psoriasis in the world are still unknown because of its variable distribution concerning age, geographic region, ethnicity, patient characteristics, and genetic influences. 1, 2 The World Health Organization reported in 2016 that the prevalence of psoriasis in the world from 0.09% to 11.4%. The report also showed that the prevalence of psoriasis has increased to approximately 4. [8] [9] [10] [11] .4% globally in the last 20 years.³ The prevalence of psoriasis in Indonesia may vary based on regional hospital data. In the Banyumas District, Central Java, Indonesia, psoriasis is included in the ten most common diseases in two referral hospitals in the district. Meanwhile, the available therapeutic options are limited.
Psoriasis is an immune-mediated skin disease involving complex interactions between T-cell and HLA-class I alleles at the PSORS1 gene locus.⁴⁻⁶ One of the HLA-class I serotype alleles is HLA-Cw6. HLA-Cw6 expression is varied worldwide, in Caucasians, 35.2-77.2% of psoriasis patients carry HLA-Cw6,⁴ however, the prevalence of HLA-Cw6 positivity among Asian patients with psoriasis is lower, at approximately 10.5-71.1%.⁴ Based on the clinical type, plaque-type psoriasis is the most commonly found, with a frequency of ±90%, whereas the less common nonplaque type consists of guttate, pustular, erythroderma, inverse, psoriasis of the scalp, and arthritis psoriasis.⁷ HLA-Cw6 has been associated with early-onset; the guttate psoriasis type; family history; severe plaque psoriatic skin lesions; comorbid diseases, especially metabolic syndrome, including obesity, hypertension, and diabetes mellitus; more severe disease; and treatment response.⁴ West et al⁸ mentioned that psoriasis patients with HLA-Cw6 positivity showed a greater improvement with methotrexate and fewer limiting side effects of treatment. There is only one published study on the relationship between HLA-Cw6 and psoriasis vulgaris in Indonesia, which was conducted in Padang, which dominated by Malay ethnicity.⁹ Meanwhile, all the subjects of this study in the Banyumas District are Javanese. Since HLA-Cw6 is strongly associated with psoriasis, this study was aimed to identify HLA-Cw6 expression in psoriasis patients in the Javanese people based on disease onset and severity.
METHODS
This cross-sectional study involved 60 psoriasis patients. Thirty patients were recruited consecutively from each of outpatient dermatology clinics in Margono Soekarjo Hospital and Banyumas Regional General Hospital, Banyumas District, Central Java, Indonesia. This study was conducted in the Research Laboratory, Faculty of Medicine, Universitas Jenderal Soedirman, and from March to September 2018. Psoriasis patients who declined to participate in the study were excluded. HLA-Cw6 identification and disease severity evaluation was conducted at the same time. Patient characteristics including age, gender, onset of psoriasis, clinical type, and disease severity were collected from questionnaires and medical records. Disease onset was categorized into before and after 40 years of age based by Theodorakopoulou et al.¹⁰ Psoriasis was diagnosed by dermatologists and categorized as plaque-type or nonplaque-type psoriasis, the latter of which comprised several different clinical subtypes. The psoriasis severity was classified by a modification of the method of Gudjónsson et al¹¹ in 2006 (Table 1 ). This classification system was used because it has of its easy measurement due to relative changes in local body surface by topical therapy, and it has better objectivity than the psoriasis area and severity index (PASI) score.¹² This scoring system divided disease severity based on body surface area/extensive local involvement, continued/intermittent oral treatment, the use of narrowband ultraviolet B, and the topical therapy used in treatment. A chi-square test was used to identify the association between HLA-Cw6 allelic expression with gender and disease onset. Fisher's exact test was used as an alternative to the chi-square test to evaluate the association between HLA-Cw6 allelic expression with age, clinical type, and severity level of psoriasis. The association between HLA-Cw6 allele expression type and other variables was evaluated based on the expression level of the allele and the p-value. 
DNA isolation
DNA was isolated from 3 ml of peripheral venous blood. The protocol was conducted as described in the PureLink® Genomic DNA Kit instructions (Invitrogen).
Quantitative DNA test
Quantitative DNA testing was used to determine the concentration and purity of the isolated DNA. This test was performed with fluorescence spectrophotometry (Qubit®) in the Research Laboratory, Faculty of Medicine, Universitas Jenderal Soedirman.
HLA-Cw6 allelic analysis
HLA-Cw6 allelic analysis was conducted with a single-specific-primer polymerase chain reaction (SSP-PCR) method. Allele amplification was performed by using the primer allele-specific (297 bp) forward: TACTACAACCAGAGCGAGGAGGTCG; reverse: CAGCC-ATACATCCA, meanwhile positive control at 618 bp forward: TTGAGGATTCTCCACTCCCCTGAGCTG; reverse: TGCCTGGCGCTTGTACTT using Applied Biosystem PCR.¹³ The expression in 297 bp showed HLA-Cw6 allele specificity without differentiating homozygote and heterozygote status.¹³ PCR was conducted in 2 min at 96°C, followed by 30 cycles of amplification for 25 sec at 96°C, 1 min at 60°C, and 2 min at 72°C. A final extension step was performed for 5 min at 72°C.
RESULTS
In this study, there were 60 psoriasis patients with the general characteristics, HLA-Cw6 profile, onset, clinical type, and disease severity described in Table 2 . The HLA-Cw6 allele was identified by the presence of a 297 bp band. Meanwhile, the positive control band of 618 bp showed that SSP-PCR was working adequately (Figure 1 ). There were 13 subjects (22%) with HLA-Cw6 expression. HLA-Cw6 was found more frequent in age 
DISCUSSION
The results of this study showed that 13 subjects (22%) in Javanese ethnic were positive for the HLA-Cw6 allele. The prevalence of the HLA-Cw6 allele may vary among ethnicities. In Caucasians, especially in Poland, 56.0-77.2% psoriasis patients were HLA-Cw6 positive.⁴ Nevertheless, HLA-Cw6-positive psoriasis patients are less common in Asia; the lowest frequency is in Japan (10.5-12%), and the highest is in South Korea (76.1%).⁴ The previous study showed positivity for the HLA-Cw6 allele in 20% out of 30 psoriasis patients in Padang in 2017.⁹ Until recently, there has been no specific research about the association between HLA-Cw6 and psoriasis based on a large population in Indonesia. Chandra et al⁵ in the Eastern India identified HLA-Cw6 and LCE3 as risk factors for psoriasis. Moreover, Hirata et al¹⁴ also found HLA allele variants as a risk factor for psoriasis.
Although HLA-Cw6 is considered as the main genetic risk factor for psoriasis, this allele has only approximately 10% penetrance. Recently, other HLA-C allele types have been identified, and the genetic loci PSORS 1-13 have been associated with psoriasis populations worldwide. 5, 11 This may explain why HLA-Cw6 is not the only genetic risk factor that may trigger psoriasis.⁵ The role of HLA-Cw6 in the pathogenesis of psoriasis is not fully understood, but HLA-Cw6 may present antigens to CD8⁺ T cells in epidermal psoriatic skin lesions. CD8⁺ T cells are activated, proliferating, and secreting proinflammatory cytokines that finally induce epidermal hyperplasia.⁶ Gudjónsson et al¹¹ found that HLA-Cw6 expression varied among clinical features of psoriasis in a Caucasian population. Gudjonsson et al¹⁵ mentioned that psoriasis patients with HLA-Cw6 had disease onset before 40 years of age, in which female had earlier onset than men, and had the acute guttate psoriasis type. This study found similar result that HLA-Cw6 allele more frequently in female patients and age more than 40 years.
A study on psoriasis patients in an Icelandic population by Gudjónsson et al 11, 15 and another in a South Indian population by Indhumathi et al¹⁶ showed that HLA-Cw6 was expressed at higher levels in earlyonset patients. The result of this study showed no difference in HLA-Cw6 expression between early-and late-onset psoriasis (p = 0.194), although this result showed that HLA-Cw6 positivity was more frequent in the early-onset psoriasis group. Gudjonsson et al showed the involvement of other HLA-C alleles in HLA-Cw6 negative psoriasis patients.¹¹ Therefore, further studies are needed to confirm the involvement of other HLA-C alleles or genetic factors in psoriasis patients in Javanese ethnic.
Based on the clinical type, the prevalence of HLA-Cw6 positivity in guttate psoriasis is higher in Caucasian and Chinese populations.⁴ Meanwhile, Gudjónsson et al¹⁵ showed that HLA-Cw6 was associated with guttate psoriasis in an Icelandic population. Guttate is different from plaque-type psoriasis. Guttate has erythematous papules with minimal scaling; meanwhile, plaque psoriasis shows thick erythematous plaques with adherent, thick, white scales on the surface. Guttate psoriasis is also a milder form than plaque-type psoriasis, but its incidence is lower than that of plaque-type psoriasis.⁷ In this study, other types of plaque psoriasis, including guttate, were grouped as nonplaque psoriasis. Plaque-type psoriasis was more frequent in this study but no association (p = 1.000) between clinical type psoriasis and HLA-Cw6 allele expression was found. Indhumathi et al¹⁶ showed that HLA-Cw6 was positive in 277 out of 338 patients with chronic plaque, 10 out of 11 patients with guttate, and 3 out of 6 patients with erythrodermic psoriasis. They also found no association between HLA-Cw6 and psoriasis phenotypes.
HLA-Cw6 showed higher expression of this allele in Icelandic patients with greater disease severity.¹¹ Meanwhile, psoriasis patients with severe disease marked by higher PASI scores did not show different HLA-Cw6 allele expression from those with lower PASI scores in a South Indian population.¹⁶ The present study showed among patients with HLA-Cw6 positive, non-severe psoriasis was found 9 subjects (15%); and among patients with HLA-Cw6 negative, it was found in 36 subjects (60%). It is different with previous studies 11,17 that showed HLA-Cw6 expression was found higher in more severe psoriasis patients. This may be caused by the interference of previous medication that may affect the severity of the diseases since we recruited the subjects in referral hospitals.
Previous studies showed that HLA-Cw6 expression and its association with onset and disease severity of psoriasis might differ between populations and epidemiological studies. 4, 11, 16 Nevertheless, genetic variation-based treatments for inflammatory skin diseases, including psoriasis, are still in development.¹⁸ The HLA-Cw6 profile in psoriasis patients may be used to predict the therapeutic response and disease prognosis. Patients with HLA-Cw6 positivity showed a good response and minimal side effects when treated with methotrexate⁸ and ustekinumab.¹⁹ This strategy may increase efficiency and treatment success, given the limited therapeutic options available for patients with psoriasis in this district.
A limitation of this study was the recall bias when taking history about the onset of disease. Moreover, most of the psoriasis patients had low to middle of education. Finally, it was difficult to evaluate the severity of the disease due to previous medication from primary health care. Suggestions for further studies include expanding the range of research to primary health care to find new psoriasis patients and additional data collection methods to understand patient characteristics.
Conclusions
This study showed that HLA-Cw6 allelic expression have no influence to psoriasis patient characteristics in Javanese ethnic, meaning that this allele may not be the main genetic factor in the psoriasis.
